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Abstract 

Objective To determine factors influencing long term risks for acquiring 
or dying from invasive cervical or vaginal cancer in women previously 
treated for cervical intraepithelial neoplasia grade 3 (CIN3). 

Design Population based cohort study conducted in 1 958-2008, followed 
up until 2009 in the Swedish Cancer Registry and Swedish Cause of 
Death Register, linked to the Swedish Population Register. Standardised 
incidence and mortality ratios were calculated for the risk of acquiring 
or dying from vaginal or cervical cancer, with the general female 
population in Sweden as reference. Relative risks in multivariable 
regression models were also calculated, adjusting for follow-up duration, 
treatment period, and age at CIN3 treatment or attained age. 

Setting Entire female population of Sweden. 

Participants 150 883 women in Sweden diagnosed and treated with 
CIN3 and followed up for invasive cervical or vaginal cancer, and related 
mortality. The cohort comprised 3 1 48 222 woman years. 

Main outcome measures Standardised incidence and mortality ratios, 
stratified by period for treatment. Relative standardised incidence ratios 
and standardised mortality ratios for age at acquiring or dying from 
cervical or vaginal cancer (attained age), adjusted for preset variables. 

Results Women previously diagnosed with CIN3 had an increased risk 
of dying from invasive cervical or vaginal cancer, compared with the 
general female population (standardised mortality ratio 2.35, 95% 
confidence interval 2.11 to 2.61 ). After age 60 years, these women had 
an accelerated increased risk of acquiring invasive cancer; a similar 
steep increase in mortality risk was seen after age 70. Regression 
analyses indicated that the increase in risk over time is highly attributable 
to ageing. 

Conclusions Women previously treated for CIN3 are at increased risk 
of developing and dying from cervical or vaginal cancer, compared with 



the general female population. The risk accelerates above age 60 years, 
suggesting a need for lifelong surveillance of these women. 

Introduction 

Cytology screening to prevent cervical cancer is a medical 
success story. Although the sensitivity of a single smear is 
limited,' repeated examinations of women during the long 
preinvasive phase of the disease have proved effective in 
reducing morbidity and mortality." A recent Swedish study 
showed non-participation to be the major risk factor related to 
screening programmes for contracting cervical cancer, 
particularly in women with advanced cases with high mortality.' 
The overwhelming majority of women will be effectively 
protected by participating in the offered screening programme. 
Although the risk of cervical cancer is substantially reduced," 
it is not eliminated when precursor lesions are detected and 
treated and when women presumably participate in follow-up 
programmes. We previously reported a 2.5-fold increased risk 
of cervical and vaginal cancer among women with a previous 
diagnosis of cervical intraepithelial neoplasia grade 3 (CINS),** 
compared with the general female population. The risk was 
higher for women aged over 50 years at treatment for CIN3 and 
for those treated more recently, and persisted for more than 25 
years after initial treatment. These findings are in accordance 
with several smaller studies.'' ' 

Opportunistic screening started in Sweden in the early 1960s, 
and organised programmes based on national recommendations 
were introduced in county after county in the late 1960s, with 
complete national coverage attained in 1975. Initially, women 
aged 30-50 years were screened; the age limits were extended 
to 23-60 years in 1985. Treatment for CIN has followed 
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international trends (1950s, hysterectomy; 1960-70s, cold knife 
conisation, inpatient care; 1980s, outpatient cryotherapy or laser 
conisation and vaporisation; 1990 to present, large loop excision 
of the transformational zone (LLETZ)). Conducting annual 
smears for five years after treatment of CIN was the original 
recommended follow-up. This recommendation was changed 
in 2009 to 25 years of follow-up after treatment of CIN2-3, as 
a selective extension of the screening programme.'" 

A literature search of PubMed (in October 2012) revealed only 
four published papers investigating mortality after treatment 
for CIN3. All studies were conducted in Finland with 
inconclusive or conflicting results. Hakama and colleagues 
found increased overall mortality among women with a 
diagnosis of CIN3 or carcinoma in situ, but did not report 
specific data for mortality from cervical or vaginal cancer." In 
a small cohort of women treated for CIN3, Kalliala and 
colleagues found three deaths caused by cervical cancer and 
three caused by vaginal cancer, but no external comparison was 
made.'" Another study found that women treated for CIN had 
an overall excess mortality of 17% and a standard mortality 
ratio for cervical cancer as high as 7.69 (95% confidence interval 
4.23 to 11.15)." However, a recent study found no significant 
differences in the risk of death from cervical cancer among 
women treated for all grades of CIN (n=7 104) or for CIN3 
(n=1175).'-' 

No previous study has investigated how ageing affects the risk 
of invasive cervical cancer or mortality from cervical cancer 
after early diagnosis and treatment of CIN. With extensive data 
from high quality Swedish registers, our aim was to investigate 
the risk of death from cervical or vaginal cancer among women 
diagnosed and treated for CIN3. We focused on exploring how 
attained age (that is, the actual age of a person during follow-up) 
affected the risk of invasive cancer and cause specific mortality. 

Methods 

We retrieved all histopathology reports of cervical carcinoma 
in situ and severe cervical dysplasia bordering on carcinoma in 
situ during the period 1958-2008 from the national Swedish 
Cancer Registry. These diagnoses are equivalent to CIN3, and 
it is compulsory to report them to the registry. The registry also 
includes dates of death and emigration through linkages to the 
national Swedish Cause of Death Register and the national 
Swedish Population Register, respectively. These registers have 
proved to be of very high quality." Data entered into the 
Swedish Cancer Registry are double checked by concurrent 
reports from both clinicians and pathology departments. 

To comprehensively identify all cases with cervical cancer as 
the cause of death, we included cases with unspecified cancer 
in the uterus. We thus included codes from ICD-10 (international 
classification of diseases, 10th revision) for cervical cancer 
(C530, C531, C538, C539), vaginal cancer (C52), and uterine 
cancer unspecified (C55). Furthermore, we only included women 
previously registered as cervical cancer cases in the Cancer 
Registry."* All women with diagnosed CIN3 were considered 
to be treated, because CIN3 verified by biopsy is always treated 
in Swedish practice. Indeed, in an audit of the Swedish screening 
programme,'^ there were no cases of untreated CIN3 found 
among the 1230 women diagnosed with cervical cancer in 
1999-2002. We used the patients' unique personal registration 
numbers to link their details to the Cancer Registry. In the cohort 
of 150 883 women with CIN3, 1089 had a diagnosis of invasive 
cervical cancer and 147 women had a diagnosis of vaginal 
cancer, of whom 302 and 53, respectively, had died of the 
disease. In this study, we used a composite endpoint of cervical 



or vaginal cancer, both for mortality and incidence. This was 
because both cancers share human papillomavirus (HPV) 
infection as a common risk factor, and because a cancer in the 
vaginal vault developing after (possibly) incompletely treated 
CIN3 in a woman with a hysterectomy will be classified as 
vaginal cancer. 

For women with an initial diagnosis of CIN3, we calculated 
person time at risk, the number of expected cervical or vaginal 
cancers, and mortality due to cervical or vaginal cancer 
according to the annual incidence, as well as mortality rates, in 
five year age groups in the general female population. Using 
the number of observed and expected cases and deaths, we 
calculated standardised incidence ratios and standardised 
mortality ratios with 95% confidence intervals. To account for 
prevalent cancers, often detected at follow-up analysis in the 
pathology department or at immediate clinical follow-up, we 
excluded the first year of follow-up from the analyses. 

Applying multivariable Poisson regression models, we 
investigated the excess relative risk of incidence and mortality 
of cervical or vaginal cancer (that is, the ratio of standardised 
incidence ratios and the ratio of standardised mortality ratios, 
respectively) for women diagnosed with CIN3, respectively. 
We assumed that the observed number of cases and deaths from 
cervical and vaginal cancer followed a Poisson distribution, and 
we weighted the observed cases and deaths by the log of the 
number of expected cases and deaths, respectively. To test for 
linear trends, we assigned ordinal scores to the factor levels and 
modelled the effect as a continuous variable. The first regression 
model included age at CIN3 diagnosis, number of years of 
follow-up, and treatment period. The second model included 
attained age at diagnosis of invasive cervical or vaginal cancer 
or death from one of these cancers, number of years of 
follow-up, and treatment period. Owing to linear dependency 
between age at diagnosis of CIN3, follow-up duration and 
attained age, we refrained from applying a full model using all 
parameters. Instead, we reanalysed the second model while 
stratifying for age at diagnosis of CIN3. 

Goodness of fit for the two regression models was estimated 
by calculating likelihood ratios, comparing each of them with 
a fictitious saturated model. 

In proportional hazard regression models, we calculated hazard 
ratios for cause specific survival after diagnosis of invasive 
cervical cancer in 1958-2009 for women with CIN3, and for all 
other women without previous diagnosis of CIN3 in Sweden. 
The group without previous diagnosis (n=29 996) was also 
identified from the national Swedish Cancer Registry. 

To validate the regression models of standardised incidence 
ratios and standardised mortality ratios, we also identified an 
open cohort of 6 692 276 Swedish women who were followed 
up for diagnosed CIN3 or cervical or vaginal cancer from 1 
January 1960 to 31 December 2009. A total of 153 629 women 
were diagnosed with CIN3, and 30 549 women developed 
cervical or vaginal cancer during follow-up (web table SI). 
Excess risk of cervical or vaginal cancer (comparable to 
standardised incidence ratios) was estimated in multivariable 
regression models. The web appendix provides further details 
on the methodology. All analyses were carried out using SAS 
version 9.3. A two tailed P<0.05 was considered statistically 
significant. 
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Results 

Incidence of cervical and vaginal cancer 

The standardised incidence ratio for women, previously 
diagnosed with CIN3, to have cervical or vaginal cancer more 
than one year after the original diagnosis was 2.39 (95% 
confidence interval 2.26 to 2.53), based on 3 148 222 person 
years of observation and 1236 cases of cancer. The risk of 
invasive cancer rose with increasing age at diagnosis and 
treatment of CIN3 and accelerated after the age of 60 years. The 
risk of invasive cancer also increased the more recently the 
women had been treated. The standardised incidence ratio for 
cervical or vaginal cancer was 2.05 (1.83 to 2.30) for women 
treated during the period 1958-1970, and 4.52 (3.47 to 5.80) for 
those treated in 2001-08. Women treated for CIN3 after 30 years 
of follow-up had a standardised incidence ratio of 1.79 (1.42 to 
2.22; 83 observed v 46 expected cases; table 10). 

The standardised incidence ratio of invasive cancer of the cervix 
or vagina also increased with attained age, especially after the 
age of 60 years (table 1). In absolute terms, the incidence rates 
after 75 years of age exceeded 100 per 100 000 women (fig IJj). 
Women diagnosed and treated for CIN3 during the past 27 years 
(198 1-2008) seemed to be at higher risk at older ages than 
women of the same age group treated during the earlier period. 

In the first multivariable regression model (adjusting for age at 
CIN3 diagnosis, duration of follow-up, and treatment period), 
a strong increase in excess relative risk with age at treatment 
remained — that is, a five times increase in risk for treatment at 
age 60-69 years, compared with treatment at age 30-39 years. 
Trend tests for age at treatment, follow-up duration, and 
treatment period were all highly significant (table 2J|). 

In a second regression model (adjusting for attained age at 
diagnosis of or death from cervical or vaginal cancer, duration 
of follow-up, and treatment period), the excess relative risk of 
cervical or vaginal cancer increased with increasing attained 
age, which was accentuated compared with the unadjusted 
standardised incidence ratio (table 3 IJ ). In this model, the excess 
relative risk associated with follow-up duration decreased 
strongly, indicating that the increase in risk for cervical or 
vaginal cancer with follow-up duration is attributable, to a high 
extent, to ageing in the women previously treated for CIN3. 
After stratifying for age at treatment (<40 years v >40 years), 
both strata showed increased excess relative risks for invasive 
vaginal or cervical cancer after attained age 60 years (table 4J]). 

Likelihood ratio tests showed P values of 0.34 and 0.32 for the 
first (table 2) and second regression models (table 3), 
respectively, versus a saturated model. The increase in risk of 
cervical or vaginal cancer — ^related to treatment period from the 
unadjusted analysis of standardised incidence ratios — persisted 
in both regression analyses. 

The increase in excess risk of cervical or vaginal cancer after 
diagnosis of CIN3 was confirmed in the traditional cohort model 
(web appendix), with a clear and increasing trend over attained 
age 55-59 years and higher (web table S2). The excess risk 
varied over time, with no excess in risk during 1960-69, a clear 
increase to about four times excess risk during 1970-99, and a 
decrease to around 2.5 times excess risk during 2000-09. We 
also stratified this cohort model on age at treatment, controlling 
for calendar period. With increasing age at treatment, there was 
an increase in excess risk of vaginal or cervical cancer; the risk 
increased with attained age above 60 years in all age groups 
except in the youngest groups, in which few women reached 
age 60 years during follow-up (web table S3). The increase in 



excess risk over attained age was also confirmed in the restricted 
cohort model (web table S4). 

Mortality from cervical and vaginal cancer 

The standardised mortality ratio for cervical cancer or vaginal 
cancer for women treated for CIN3 was 2.35 (95% confidence 
interval 2.1 1 to 2.61), based on 3 160 978 women years and 
355 cause specific deaths (table 1). 

There was a steep increase in mortality with increased age at 
diagnosis of CIN3. The standardised mortality ratio was also 
slightly increased for treatment of CIN3 during a more recent 
period. There was no decreasing trend in standardised mortality 
ratios with duration of follow-up and the risk was still doubled 
more than 30 years after treatment, compared with the general 
population (table 1). 

There was an accelerated increase in the standardised mortality 
ratio for cervical or vaginal cancer with attained age, after 60 
years of age. In absolute terms, mortality rates reached 50 per 
100 000 women at age 72 (fig 2^). 

Similar to incidence, mortality also increased with age at 
treatment, when examined in a multivariable regression model 
with adjustments for follow-up duration and treatment period 
(table 2). The relative increase in excess mortality 30 years after 
treatment for CIN3, observed in the standardised mortality ratio 
analysis, could now be attributed to the women ageing during 
follow-up as the effect of follow-up time disappeared (table 3). 
These data confirm the steep increase in relative risk of excess 
mortahty with old age that was found in the unadjusted analysis 
of standardised mortality ratios. As opposed to incidence, the 
apparent relative increase in excess mortality with treatment 
period did not achieve statistical significance (P=0.0646 for 
trend) after adjustment for follow-up duration and attained age, 
nor was this the case in the first model, adjusting for follow-up 
duration and age at treatment (P=0.1563 for trend). 

Prognosis for cervical or vaginal cancer (or 
both) 

The survival analysis of cause specific mortahty from cervical 
or vaginal cancer at endpoint showed that women diagnosed 
with cervical cancer and previously treated for CIN3 had a 
slightly better prognosis than other women diagnosed with 
cervical cancer and not previously treated for CIN3 (hazard 
ratio 0.88, 95% confidence interval 0.79 to 0.99). 

Discussion 
Main findings 

We found that women previously diagnosed with and treated 
for CIN3 were at substantially increased risk of developing 
cervical or vaginal cancer when they reached age 60 years. The 
risk accelerated with further ageing. The data also showed that 
the risk is additionally increased in women treated for CIN3 
late in Ufe. 

Mortality generally followed the morbidity pattern, with 
increased risk if CIN3 was diagnosed and treated late in life. 
As was the case with incidence, women previously treated for 
CIN3 had an accelerated increased risk of death from vaginal 
or cervical cancer when they grew older, compared with women 
of the same age in the general population. 

The background risk for cervical or vaginal cancer was 8.9 per 
100 000 women (crude incidence 201 1) in the Swedish female 
population at large and 10.2 per 100 000 in women aged 70 
years according to the Swedish Cancer Registry. However, the 
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incidence in the cohort of women diagnosed with CIN3 
exceeded 70 per 100 000 women at age 70 years (fig 1). The 
studied cohort consisted of 150 000 Swedish women with an 
accumulated follow-up of more than 3.1 million woman years. 

The high absolute risks of acquiring cervical or vaginal cancer 
and dying of these diseases when women previously treated for 
CIN3 reach old age are unique findings, with no other pubUshed 
studies on the subject to our knowledge. Finnish researchers 
have published data for mortality after treatment of CIN, but 
those studies were partly designed for other outcomes. Kalliala 
and colleagues''' found no increased mortality from cervical 
cancer among women previously treated for any grade of 
CIN — or specifically for CIN3 — despite earlier finding,'^ also 
in Finland, of excess morbidity. That study was smaller, with 
14 217 woman years of follow-up in the CIN3 cohort, which 
was less than 0.5% of the person years in our study. Despite 
low power and wide confidence intervals, the reported hazard 
ratio of 1.5 nonetheless concurred with the results of our study. 
Jakobsson and colleagues'"^ studied a cohort that was younger 
(age 15-49 years) and smaller (n=25 897, number of person 
years not stated) than in our study, with all grades of CIN for a 
shorter time period (1986-2006). They found a high risk ratio 
(7.69) that was derived from 19 observed cases of deaths from 
cervical cancer, compared with 2.2 expected cases. 

Our results of increasing excess risk of cervical or vaginal cancer 
with increasing age in women previously diagnosed with CIN3 
were confirmed when we applied a traditional cohort model 
with individual follow-up of all women. 

We have previously reported that women treated more recently 
seem to have an increased risk of acquiring cervical or vaginal 
cancer, compared with women treated before 1970.' Although 
these more recent data confirm this observation, this conclusion 
should be regarded as preliminary because we were not able to 
confirm this finding in the traditional cohort model. One reason 
for such development could be that treatment has become more 
conservative and tissue sparing (LLETZ), an effect of increasing 
evidence that treatment of precancerous lesions increases the 
risk of future preterm delivery,"* " and it might thus be related 
to the amount of tissue resected or destroyed. 

Strengths and weaknesses 

One weakness of this study was that we have no data on how 
these treated women were actually followed up. Thus we cannot 
ascertain whether survivors of cervical or vaginal cancer 
underwent more intense or protracted cytological follow-up 
than the women who died. We have not included specific data 
on hysterectomies, but this is compensated for by the inclusion 
of both vaginal and cervical cancer as a composite outcome. 
However, we cannot calculate the degree of protection provided 
by a hysterectomy after treatment, or as treatment, for CIN3. 

Data on cause of death in the Swedish Cause of Death Register 
are less reliable than incident cancer diagnoses in the Swedish 
Cancer Registry.'" "' We took this into account by only including 
deaths in individuals already registered as having had cervical 
or vaginal cancer in the Cancer Registry. This conservative 
approach excluded 23% of the deaths from cervical or vaginal 
cancer in the Cause of Death Register. 

Comparing the likelihood ratios between the two regression 
models — with attained age at cancer diagnosis in one model, 
and age at treatment of CIN3 in the other — provided equally 
good explanations for the results. Age at treatment has a 
modifying effect but we nonetheless emphasise the high risk 
found for women previously treated for CIN3 when they reach 
old age. We failed to identify a "safe" age for treatment, at which 



follow-up in old age would be unnecessary. After stratifying 
the risk of attained age on age at treatment for CIN3, we still 
saw an increased cancer risk after age 60 years for women who 
were treated at young ages. This finding was also supported by 
results in the supplementary cohort study (web appendix). Few 
women treated when younger than 30 years have reached age 
60, because this age group was not offered screening in Sweden 
untU the mid-1980s. 

The long follow-up — more than 45 years — might favour a 
selection of individuals who are otherwise healthier than 
average. Such a positive selection bias would presumably lead 
to an underestimation of the true risk with older age. There is 
also most certainly an observational bias with more intense, 
short term surveillance of women treated for CIN3, compared 
with the general population. As more preinvasive lesions will 
probably be found, this bias will also lead to an underestimation 
of the risks of invasive cancer in old age. 

The strength of this study was the large amount of data from 
registers documented to be complete and comprehensive, and 
the fact that it was based on the entire population of one country. 
The data emanate from a fairly uniform, publicly funded 
healthcare system with nationwide organised screening for more 
than 35 years and with similar regional routines for CIN 
treatment and follow-up, although routines have changed over 
time."" The generalisability of the results is high, because there 
is high concordance in diagnosis and treatment of CIN3 
throughout the world. Countries with inferior screening 
programmes and less systematic follow-up of women treated 
for CIN3 than is historically the case in Sweden might expect 
an even worse outcome." We were also able to confirm our 
main results, using a more traditional approach in a cohort study 
in which close to seven million Swedish women were followed 
for diagnosis of CIN3 and invasive cervical or vaginal cancer 
during five decades. 

Some studies have shown a low risk of developing cervical 
cancer after age 60 years if the woman has had several normal 
smears before that age."*"^' This has been the rationale for 
stopping cervical screening programmes at a defined age — age 
60 years in Sweden — disregarding the specific needs of women 
with a history of precancerous lesions. 

We do not know whether the increased risk of contracting and 
dying from cervical or vaginal cancer was due to incomplete 
treatment of CIN3 or due to an increased basehne risk for cancer 
in this group of women. It is likely that environmental risk 
factors (smoking, sexual habits, HPV exposure) tend to 
accompany women throughout life to some extent — as do risk 
related genetic characteristics. These women' s immune systems, 
having already failed to clear and prevent progress of HPV 
induced lesions once, might be even further impaired in old 
age.'' 

Meaning of the study 

After treatment for CIN3, women can be reassured that they are 
well protected from cervical cancer. Only a small minority of 
those treated will develop cancer and die from the disease. Still, 
the risk is higher than that in the general female population, 
particularly as the main risk factor among women with cervical 
cancer is not having been screened at all.^ "* Women treated for 
CIN3 have not only been screened and treated, but can also be 
assumed to have been followed up more closely (at least for a 
time) than other women of the same age. When these women 
age, they have an excess risk for developing cervical cancer that 
exceeds the calculated risk for an unscreened population^'' and 
they are easily identifiable. The main implication of this study 
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is that women previously treated for CIN3 also need surveillance 
in old age, perhaps as long as it is practical to visit a physician 
or a nurse to take a smear. Emphasis should be placed on 
continued surveillance in old age, rather than on follow-up for 
a specified number of years after treatment, the strategy 
suggested, for instance, in the new US guidelines.^" Women 
aged under 30 years when treated may not need lifelong 
surveillance, but further research is needed on this topic. 

A small number of women diagnosed and treated for CIN3 after 
age 60 years have a particularly increased risk of invasive 
cancer. Although we do not know whether this is due to 
incomplete treatment, it should be regarded as a clinical 
challenge, suggesting that these women should be managed by 
expert colposcopists and be discussed at multidiciplinary clinical 
conferences. 

Unanswered questions and future research 

The best test to use for long term follow-up remains to be 
investigated. Cytology should not be ruled out, based on these 
data. Cytological screening has proved effective, also at older 
ages.' '' However, a more sensitive test (such as HPV DNA 
testing) is probably better,"^' " although its value for long term 
follow-up has not been convincing so far.'' * Trials of HPV 
testing at the upper age limit of the screening programme ("exit 
test") and continued surveillance only of HPV positive women 
could provide important knowledge. Furthermore, the effect of 
different screening intervals should be considered, and health 
economic analyses are needed. Additional research should also 
investigate the observed — ^but not confirmed — trend of increased 
long term risk for women treated more recently. 

Conclusion 

The risk of developing and dying from cervical or vaginal cancer 
among women previously treated for CIN3 is strongly increased 
after the ages of 60 and 70 years, respectively. Treatment later 
in life enhances this risk. Women previously treated for CIN3 
should be followed up in old age. 
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What is already known on this topic 

Women previously treated for cervical intraepithelial neoplasia grade 3 (CIN3) have an increased risk of acquiring cervical or vaginal 
cancer compared with the general population 

This risk persists at least 25 years after treatment for CIN3 

There are conflicting results concerning mortality from small studies and the importance of ageing in treated women has not been studied 
What this study adds 

Women previously treated for CIN3 have a more than doubled risk of death from cervical or vaginal cancer compared with women in 
the general population 

The risk of treated women contracting or dying from cervical or vaginal cancer increases considerably with older age. Attained age and 
age at treatment explain the increase in long term risk 

These findings might have important implications for management, because women treated for CIN3 apparently need follow-up until 



old age 



36 Strander B. Ryd W, Wallin KL, Warleby B, Zheng B. Milsom I, et al. Does HPV-status 
6-12 months after treatment of high grade dysplasia in the uterine cervix predict long term 
recurrence? Eur J Cancer2007;43:1849-55. 
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Tables 



^ I standardised incidence ratios and standardised mortality ratios for cervical or vaginal cancer among women witli previous CIN3 
diagnosis 









Incidence 








Mortality 




Parameter 


Observed 
no of cases 


Expected 
no of 
cases 


Standardised incidence 
ratios (95% CI) 


Person time at 
risk (years) 


Observed 
no of 
cases 


Expected 
no of 
cases 


Standardised mortality 
ratios (95% CI) 


Person time at 
risk (years) 


Whole cohort 


1236 


517 


2.39 (2.26 to 2.53) 


3 148 222 


355 


151 


2.35 (2.11 to 2.61) 


3 160 978 


Age at treatment of CIN3 (years) 


<20 


5 


5 


1 .09 (0.36 to 2.55) 


39 114 


0 


1 


0 (0 to 4.50) 


39 185 


20-29 


216 


158 


1.37 (1.19 to 1.57) 


1 083 345 


42 


28 


1.50 (1.08 to 2.03) 


1 086 048 


30-39 


403 


199 


2.03 (1.83 to 2.24) 


1 227 538 


82 


54 


1.52 (1.21 to 1.89) 


1 232 607 


40-49 


295 


113 


2.62 (2.33 to 2.94) 


597 470 


108 


46 


2.33 (1 .92 to 2.82) 


600 230 


50-59 


178 


32 


5.65 (4.85 to 6.54) 


150 808 


65 


16 


4.12 (3.18 to 5.25) 


152 307 


60-69 


93 


9 


10.58 (8.54 to 12.96) 


38 603 


38 


5 


7.60 (5.38 to 10.43) 


39 099 


70-79 


39 


2 


16.54(11.76 to 22.62) 


10 175 


17 


2 


11.25 (6.56 to 18.02) 


10 322 


>80 


7 


0 


28.67(11.53 to 59.08) 


1169 


3 


0 


17.79 (3.67 to 52.00) 


1180 


Treatment period (calendar year) 


1958-70 


308 


150 


2.05 (1.83 to 2.30) 


739 483 


128 


59 


2.18(1.82 to 2.60) 


743 065 


1971-80 


388 


181 


2.14(1.93 to 2.36) 


1 139 381 


120 


53 


2.25 (1.86 to 2.68) 


1 144 118 


1981-90 


322 


119 


2.71 (2.42 to 3.02) 


799 922 


68 


27 


2.50 (1.94 to 3.17) 


803 280 


1991-2000 


156 


53 


2.96 (2.52 to 3.47) 


369 239 


34 


10 


3.40 (2.36 to 4.76) 


370 183 


2001-08 


62 


14 


4.52 (3.47 to 5.80) 


100 196 


5 


2 


2.64 (0.86 to 6.16) 


100 333 


Follow-up duration (years) 


1 


96 


25 


3.85 (3.12 to 4.70) 


148 875 


2 


5 


0.39 (0.05 to 1.41) 


148 922 


2-4 


222 


73 


3.05 (2.66 to 3.48) 


422 809 


34 


16 


2.19(1.51 to 3.05) 


423 350 


5-9 


310 


110 


2.82 (2.51 to 3.15) 


631 386 


70 


26 


2.74 (2.13 to 2.13) 


633 130 


10-14 


218 


92 


2.37 (2.07 to 2.71) 


542 459 


64 


24 


2.65 (2.04 to 3.39) 


544 771 


15-19 


141 


73 


1.92 (1.62 to 2.26) 


461 303 


64 


22 


2.90 (2.23 to 3.70) 


463 774 


20-24 


100 


57 


1.77(1.44 to 2.15) 


373 008 


30 


19 


1.54 (1.04 to 2.20) 


375 150 


25-29 


66 


41 


1.62 (1.26 to 2.07) 


273 961 


36 


17 


2.18(1.53 to 3.02) 


275 615 


>30 


83 


46 


1.79 (1.42 to 2.22) 


294 421 


55 


23 


2.42 (1.82 to 3.15) 


296 267 


Attained age at diagnosis of cervical or vaginal cancer (years) 


<20 


0 


0 


Not applicable 


782 


0 


0 


Not applicable 


782 


20-29 


33 


12 


2.71 (1.87 to 3.81) 


155 757 


4 


1 


4.00(1.09 to 10.25) 


155 782 


30-39 


219 


114 


1.93 (1.68 to 2.20) 


659 989 


15 


15 


0.99 (0.55 to 1.63) 


660 905 


40-49 


290 


155 


1.87 (1.66 to 2.10) 


877 996 


49 


34 


1.46 (1.08 to 1.93) 


880 963 


50-59 


235 


113 


2.08 (1.82 to 2.36) 


762 490 


76 


40 


1.92(1.51 to 2.41) 


765 887 


60-69 


222 


72 


3.08 (2.68 to 3.51) 


446 357 


71 


32 


2.19(1.71 to 2.76) 


449 048 


70-79 


165 


39 


4.28 (3.65 to 4.99) 


188 538 


94 


21 


4.44 (3.59 to 5.43) 


190 421 


>80 


72 


12 


5.96 (4.66 to 7.51) 


56 312 


46 


8 


5.57 (4.08 to 7.42) 


57 190 
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Table | Excess relative risk of developing or dying from invasive cervical or vaginal cancer (first regression model), among women with 
previous CIN3 diagnosis* 






Incidence 




Mortality 


Parameter 


No of cases 


Excess relative risk (95% CI) 


No of cases 


Excess relative risk (95% CI) 


Age at treatment of CIN3 (years) 


<29 


221 


0.68 (0.58 to 0.80) 


42 


0.93 (0.64 to 1.35) 


30-39 (reference) 


403 


1.00 


82 


1.00 


40-49 


295 


1.37 (1.18 to 1.59) 


108 


1.58(1.1810 2.10) 


50-59 


178 


2.88 (2.41 to 3.44) 


65 


2.85 (2.05 to 3.95) 


60-69 


93 


4.95 (3.94 to 6.21) 


38 


5.31 (3.58 to 7.87) 


70-79 


39 


7.02 (5.04 to 9.79) 


17 


8.15 (4.73 to 14.03) 


>80 


7 


11.35 (5.36 to 24.04) 


3 


14.49 (4.50 to 46.73) 


Follow-up duration (years) 


1 


96 


1.20 (0.95 to 1.53) 


2 


0.17(0.04 to 0.71) 


2-4 (reference) 


222 


1.00 


34 


1.00 


5-9 


310 


1.00 (0.84 to 1.19) 


70 


1 .35 (0.89 to 2.04) 


10-14 


218 


0.90 (0.74 to 1.09) 


64 


1.44(0.94 to 2.21) 


15-19 


141 


0.75 (0.61 to 0.94) 


64 


1.73 (1.1310 2.67) 


20-24 


100 


0.72 (0.57 to 0.92) 


30 


1.00 (0.60 to 1.65) 


25-29 


66 


0.71 (0.53 to 0.94) 


36 


1 .52 (0.93 to 2.48) 


>30 


83 


0.85 (0.65 to 1.11) 


55 


1.85 (1.1710 2.92) 


Treatment period (calendar year) 


1958-70 (reference) 


308 


1.00 


128 


1.00 


1971-80 


388 


1.18 (1.01 to1.38) 


120 


1.07 (0.83 to 1.38) 


1981-90 


322 


1.44 (1.22 to 1.70) 


68 


1.17 (0.85 to 1.60) 


1991-2000 


156 


1 .26 (1 .03 to 1 .55) 


34 


1.29 (0.86 to 1.95) 


2001-08 


62 


1.93 (1.45 to 2.57) 


5 


1.39 (0.55 to 3.51) 


P for trend* 


Age at treatment 


<0.001 




<0.001 




Follow-up duration 


<0.001 




0.0022 




Treatment period 


<0.001 




0.1563 





Excess relative risk calculated as ratio of standardised incidence ratios and standardised mortality ratios, respectively. Estimates are mutually adjusted for included 
variables. 

*P values for trends across strata. 
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Table : | Excess relative risk of developing or dying from invasive cervical or vaginal cancer (second regression model), among women 
with previous CIN3 diagnosis* 






Incidence 




Mortality 


Parameter 


No of cases 


Excess relative risk (95% CI) 


No of cases 


Excess relative risk (95% CI) 


Attained age 


<29 


33 


1.17 (0.81 to 1.70) 


4 


4.76 (1.57 to 14.47) 


30-39 (reference) 


219 


1.00 


15 


1.00 


40-49 


290 


1.28 (1.07 to 1.53) 


49 


1.61 (0.90 to 2.88) 


50-59 


235 


1.96 (1.62 to 2.38) 


76 


2.49(1.41 to 4.39) 


60-69 


222 


3.93 (3.21 to 4.82) 


71 


3.48 (1.95 to 6.21) 


70-79 


165 


6.85 (5.48 to 8.56) 


94 


8.42 (4.75 to 14.95) 


>80 


72 


10.22 (7.68 to 13.61) 


46 


1 1 .06 (5.99 to 20.45) 


Follow-up duration (years) 


1 


96 


1.29 (1.01 to 1.64) 


2 


0.18(0.04 to 0.75) 


2-4 (reference) 


222 


1.00 


34 


1.00 


5-9 


310 


0.87 (0.73 to 1.04) 


70 


1.18 (0.78 to 1.79) 


10-14 


218 


0.64 (0.52 to 0.77) 


64 


1.02 (0.66 to 1.57) 


15-19 


141 


0.42 (0.33 to 0.52) 


64 


0.97 (0.62 to 1.51) 


20-24 


100 


0.31 (0.24 to 0.40) 


30 


0.43 (0.25 to 0.72) 


25-29 


66 


0.22 (0.17 to 0.30) 


36 


0.49 (0.29 to 0.82) 


>30 


83 


0.18 (0.13 to 0.24) 


55 


0.40 (0.24 to 0.65) 


Treatment period (calendar year) 


1958-70 (reference) 


308 


1.00 


128 


1.00 


1971-80 


388 


1.22 (1.04 to 1.42) 


120 


1.14 (0.88 to 1.47) 


1981-90 


322 


1.47 (1.25 to 1.73) 


68 


1.22 (0.89 to 1.67) 


1991-2000 


156 


1.29 (1.05 to 1.57) 


34 


1.39 (0.92 to 2.08) 


2001-08 


62 


1.94 (1.45 to 2.59) 


5 


1.54 (0.61 to 3.88) 


P for trend* 


Age at treatment 


<0.001 




<0.001 




Follow-up duration 


<0.001 




<0.001 




Treatment period 


<0.001 




0.0646 





Excess relative risk calculated as ratio of standardised incidence ratios and standardised mortality ratios, respectively. Estimates are mutually adjusted for included 
variables. 

*P values for trends across strata. 
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Table | Excess relative risk (95% CI) of developing invasive cervical or vaginal cancer among women with previous CIN3 diagnosis, 
stratified for two levels of age at treatment for CIN3, controlling for follow-up duration and treatment period of CIN3 



Parameter 


Age at treatment <40 years Age at treatment >40 years 


Attained age (years) 


<29 


1.16(0.80 to 1.69) 




30-39 


1 .00 (reference) 




40-49 


1 .30 (1 .05 to 1 .60) 


1 .00 (reference) 


50-59 


1.60 (1.10 to 2.32) 


1.50(1.11 to 2.03) 


60-69 


1.86(1.07 to 3.23) 


2.90 (2.12 to 3.96) 


70-79 


1.78 (0.81 to 3.92) 


5.48 (3.95 to 7.59) 


>80 


4.16 (0.92 to 18.83) 


8.14 (5.57 to 11.88) 


Excess relative risk calculated as ttie ratio of standardised incidence ratios. 
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Fig 1 Incidence of cervical or vaginal cancer per 100 000 person years as a function of attained age. Patients=women 
diagnosed with CIN3; population=general Swedish female population 



= 250 



S. 200 



■ Population 

■ Patients 



150 



100 



50 



0 ^ 

20 



30 



- O - 

40 



1 - 



50 



60 



70 80 90 
Attained age (years) 

Fig 2 Cause specific mortality from cervical or vaginal cancer per 100 000 person years as a function of attained age. 
Patients=women diagnosed with C1N3; population=general Swedish female population 
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